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ADDING-MACHINE.

SPECIFICATION forming part of Letters Patent No, 427,567, dated May 13, 1890.
| Application filed May 15, 1889, Serial No. 310,843, (No model.) |

To all whomv it may concern:

Be it known that I, WILLIAM A. GUZEMAN,

a citizen of the United States, residing at

Englewood, county of Cook, and State of 111i-
5 nois, have invented certain new and useful
Improvements in Adding-Machines, which
are fully set forth in the following specifica-
tion, reference being had to the accompany-
ing drawings, forming a part thereof.

In the drawings, Figure 1 is a side eleva-
tion. Fig. 2 is a plan projected upon the
plane of the line 2 2 on Fig. 1. Fig.3is a
rear elevation. Fig. 4 1s a detail side eleva-
tion of the feeding mechanism in a different
15 position from that shown in Fig. 1. Fig.d 1s

a similar detail side elevation showing the
parts in a still different position. Fig. 6 1is a
section at 6 6 on Fig. 2.

A is the base of the frame, upon which the

- 20 number-wheels are supported.

B B are side brackets, which sustain the
several horizontal shafts upon which the
various parts are journaled and pivoted.

C 1s the principal shaft, upon which the

25 number-wheels are journaled. |

D D’ D* D® D* are the number-wheels.
Each of the number-wheels has teeth d to the
number of fifty or any other multiple of ten,
preferably not less than forty. "T'hese teeth

30 occeupy about one-half of the rim or flange of
| the wheel, the remainder of the rim d’ being

occuplied by the figures in series from 0 to 9,
inclusive, one figure for each tooth.

To the brackets B B there are secured the

3z stop-bars E and E’, distant on the are of the
circle within which the wheels rotate eleven
number-spaces—that 1s, so that eleven of the
teeth d are included between them. DBoth
the bars K and E’ are notched to allow the

40 teeth d to pass them; but in the interval be-
tween the notches, extended radially with re-
spect to the number-wheels almost down into
contact with the rims d’ and to the project-

- ing portions €/, there are secured the num-
45 ber-plates I7, one covering each of the rims
' and occupying the space that intervenes
between said rims and the lower edge of the
bars—that i1s to say, the lower ends of the
downwardly - projecting portions e’ of the

10

rall

Iforwm‘d end—that is to say, the ends next

the bar E’—are cut away about half their
width, making the openings f, through which
are exposed the numbered rims d’ beneath
them. The remainder of their extent be-
tween the bars I and E’ is occupied by a se-
ries of numerals. This cut-away portion 1is
equal in extent to one of the spaces between
consecutive teeth on the number-wheels, and,
commencing back of that aperture jf, the
plates are provided with imprinted numerals
from 1 to 9, inclusive, said numerals being
placed correspondingly with the teeth and
with the numerals on the number-wheels.

G G G are spur-wheels, having each ten
teeth and adapted to be engaged by the teeth
d upon the number-wheels D D’ D* D® D one
of the wheels G being meshed with each of
the number-wheels, except the last at the left,
so that the rotation of either of the num-
ber-wheels ten numeral-spaces will ecause one
complete rotation of the spur-wheel G which
is meshed with it. In order that the teeth d
may occupy the least possible portion of the
periphery of the number-wheels and leave
the largest possible spaces between them on
said wheels, said teeth d are made, as illus-
trated, thin and flat, and the teeth of the
wheel (&, in order to mesh snugly and gear
smoothly therewith, are necessarily wide and
rounded, and with relatively narrow spaces
between them, as illustrated. The relative
forms of these teeth will be determined by
the familiar rules for gear-cutting. Kach of
the wheels G is independently mounted upon
a stud - axle provided upon a bracket G,
which projects from the rear horizontal bar

B3 of the frame, and rearward from the line

of the axes of said wheels G a horizontal shaft
H is extended between the brackets B I3, and
on said shaft are pivoted levers H’ H' IT’, &e.,
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one for each of the wheels G, and on the wrist- .

pin ¢, rigid with each of said wheels, there 1s
pivoted a pitman-link ¢’. As illustrated, an
arm ¢°, made rigid with the cam G*, which is
rigid with the wheel G, carries the wrist-pin
¢. The link ¢’ has the slot ¢*°, engaged with
the laterally-projecting stud /" on the level
’. The length of the slot ig less than the

5o bars. These number-plates at the lower or | entirve distance which the link is reciprocated
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the lever TI” there is
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by therotation of the wheel G, so that by: said | tally to the left anderneath or behind the Je-

rotation the lever I’ is lifted and would be
depressed if it did not fall by gravity a short
distance. To the forward and lower end of
pivoted the carrying
finger or dog J, which has the slot J’ for the
pivot-stud 2" on the lever I, so that in ad-
dition to pivotal motion it has a siiding mo-
tion back and forward, for a purpose which
will hereinafter appear. Below its pivot the
dog J is provided with the elon gation J* which
has the slot J¥, through which the horizontal
shatt j” is inserted, whereby said shaft be-

‘comes a guide for the motion of the dog ag it

18 actuated by the lever 11/, |

77 18 a rod, which extends across the ma-
chine behind the dogs J and acts as a stop and
guide for the dogs, causing them by the con-
tact of the rear edge j° with the rod to swing
forward at the upper end as they descend,
and so enter under the next tooth of the nunw-
ber-wheel. This dog J, except as to the up-
per end, hereinafter described, stands in a
vertical plane from front to rvear a little aside
from the plane of the right-hand edge of the
number-wheel which it is to actuate, and from
side the projectinglooth J? stands
In the plane of the teeth and is in such POS1-
tion as to actuate it at proper time, as here-
inafter explained.

Upon the horizontal shaft %, su pported upon
the frame-brackets B B, there are pivoted the
back-stop dogs K K K, &e., each in position
to engage one of the number-wheels, and on
the shaft 2/, supported at its ends in the
bracket B, there are mounted the springs I/,
located back of the dogs I, respectively, and
1aving one end bearing upon them, tending
to force them into engagement with their ro.
spective number-wheels. The other end of
this spring bears against the forward edge of
the dog J, except in the case of the Spring
which operates against the back-stop pertain-
g to the first number-wheel at the right,
there being no carrying-dog J corresponding
to that one, and in this case one end of the
spring K’ is stopped on the frame-bracket .
The dog IU has its head or tooth provided
with the under face &2 and the upper face £,
the former having such direction as to Coln-
cide substantially with the contacting sur-
facesof the teeth of the number-wheels when
the dog is engaged between them, and the
latter being oblique to the path of rotation of
the points of the teeth, for reasons hereinaf-
ter explained. | -

Upon the left-hand side of each of the
wheels G and made rigid with the wheel is a

am G5, irregularly spiral in form, and upon
the shafts IT in the vertical plane of each of
the cams G* there is pivoted a bell-erank
lever I I/, having the arm I. extending up
into the vieinity of the eam and resting
against its periphery, while the arm I/, ex-
tending nearly at right angles to the arm L,
Is provided at the lower end with a Iaterallv.

ver oI, A spring L2 supported and stopped
on the frame, most conveniently by being
colled around the rear frame-bar Bt and hav-
ing one end stopped on the cross-bar 0%, has
the other end reacting against the shorter
arm L/ of the bell-cranlk lever, tending to
force it upward and forward until stopped
by the contact of its stud I’ with the lever-
arm I, as deseribed.

75

The operation of this mechanism as far as .

now described is as follows: All the number-
wheels being set with 0 showing through the
apertures f, any other figure may be made to
show through any of the apertures—as, for
Instance, the units-aperture—by rotatin o the
wheel corresponding thercto, and whose fig-
ure 18 to show the number of teeth indicated
by the number which is to be caused to ap-
pear. This will be done by pressing the fin-
ger or suitable tool in the space between con-
secutive teeth  which stands adjacent the
desired number on the plate TN and rotating
the wheel until the finger or tool is stopped
by the bar E’. By thus rotating cach of the
wheels any number desired may be indicated
through the apertures /. Any other number
may be added thereto, and the sum indicated
by following the same method in respect to
such other number—that is, rotating cach
wheel the number of spaces indicated by the

30
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figure of the degree corresponding to the

wheel in the number to Le added. In this
process the carrying is automatically per-
formed by the mechanism located in the rear
of the number-wheels, whose action will now
be described. |

Considering, for example, the units-wheel
in rotating ten teeth or spaces causes the
wheel & which meshes with it to perform one
complete revolution, and in making this rev-
olution before the pitman-link ¢’ ig lifted to
1ts highest point, as seen in Fig. 4, the end of
1ts slot ¢/, engaging the stud 7, on the lever
" adjacent to it at the left, lifts said lever,
which in turn by means of its stud ', en-
gaged In the slot J’ of the dog J,lifts said dog,
bringing its tooth J® in contact with a tooth
d of a second number-wheel D/, and while the
prtman-link is passing to its highest point it
carries the parts operated by it upward, as
described, causing the dog J to rotate the
second number-wheel one tooth—that is, one
numeral-space. When the units-wheel or any
other of the wheels is actuated, whether by
the finger of the operator directly or by the

carrylng mechanism, each teoth as it passes
the dog KX forces it back out of en gagement,

and the dog, under the reaction of the spring
K’, comes in undernecath the tooth and locks
it against return, the angle which its face /!
makes with the tooth of the number-wheel
and the position of its pivot % with reference
to the point of contact of the tooth with the
face A being such that the dog becomes the
positive stop against backward rotation of
In orderto bring this second nuum-

IO

105

I1O

15

120 -

130




1O

427,567

ber-wheel, and in like manner to bring each
succeeding number-wheel when it is actuated
by the carrying mechanism, home to the point
where it ought to stand at each actuation, I
provide the dog KX with the oblique face %!
described, which stands at such an angle to
the point of the tooth next above it that al-
though positively stopping reverse motion, as
stated, yet if when the dog is forced into its
notch by its spring the number-wheel has not
advanced fully to its proper position said ob-
lique face k" would strike on the point of the
tooth at such an angle thereto that the press-
ure of the spring K, even though thatshould

15 not be very great, would cause the dog to feed

L

20

' the wheel forward as it was forced into the

notch and until the other edge & of the dog
should stop against the next tooth under it,
as seen in the several figures.

In order that slackness of the joints or lost
motion caused by wear therein at other points
than the one just described may not cause
inaccuracy in the operation of the device, the

- mechanism related to the cam G*is provided.

25

30

The lowest point ¢? of said cam G- is located
at such position thereon with respect to the
wrist-pin ¢ that the end of the lever-arm rests
npon it at that point when the wrist-pin is at
the highest point—that is, while the dog J is
at its highest point and has completed its
feeding action upon the number-wheel with
which it is engaged. If by reason of the
looseness of the joints the pitman-link ¢’
fails to lift the dog to the proper point
when the link is at its highest position, the

- spring Lé, acting against the lever I 1.7 and

40
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forcing its arm 1./ as far up as the con-
tact of the arm L. with the cam G* will per-
mit, will correct such defeet in the action
by the reason of the engagement of the stud
[’ under the lever H’, lifting the latter, and
thereby the dog J, to its proper position. The
spring I.? is compressed and power stored
therein for the purpose of such reaction
throughout the revolution of the wheel G by
the spiral cam G* crowding the lever-arm 1.
outward from the center of the wheel and
holding it out until the point of the lever
runs off the corner ¢ of the cam. In orderto
correct any excessive looseness or lost motion
which may exist between the number-wheels
and the.gear-wheels Gz, meshed with them, re-
spectively, I make the edge g*' of the cam in
such relation to the arc described by the end
of the lever-arm I, as it moves toward the
center of the wheel that the motion of said
arm will ecrowd the wheel around somewhat
in its normal direction of rotation, thereby
cansing the spring I.* not only to correct any
error due to lost motion in the several joints
between the links and levers of the carrying
mechanism, but also to correct any error due
to Inaccurate meshing of the number-wheels
with the gear-wheels G.  When this mechan-
ism is operated rapidly, the impetus given to
the wheel actuated by the carrying-dog (that

wheel not being under the finger of the op- | seend

Y

erator and so not checked when the motion
of the finger is stopped by the bar I) might
sometimes cause the wheel to be fed more
than one notch. This result T aim to prevent
by the back-stop dog I{,and for that purpose
this dog is provided with its tooth, as shown,
having the face or edge L', which, when the
tooth 1s engaged with the wheel, coincides

with the face of the tooth next under it, so

that, although by reason of the relative posi-
tion of the face thus engaged and the pivot
of the dog the rotation of the wheel nnder
such positive pressure as it receives from the
operator orfrom the carrving mechanism will
force the dog back and permit the wheel to
revolve, yet the engagement of said dog with
the tooth will arrest the action of the wheel

which 1t might have under the mere momen-

tum acquired from the sudden actuation of

the carrying-dog, as explained; but in order

that this may not canse the number-wheel to
be too difficult to operate it is desirable that
the pressure of the spring which holds the
dog I\ in engagement, as described, with the
wheel shall be ag slight as possible at the

instantwhen the operatorismoving the wheel,

and shall become greatest at the time when
such pressure is desirable in order to arrest
the wheel, as described, and for this reason

~one end of the spring K’ is stopped against

the under or forward edge of the tail of the
dog J, the movement of this dog being con-
trolled by the direction of itsslot J’, and that
direction being such that the dog moves
forward at its lower end—that is the part
below the pin 2'"'—while it causes the spring
K" to be compressed by the dog, that com-
pression being greatest at the instant of
the completion of the proper feeding action
of the dog. It will be observed that this is
the very instant at which it is most impor-
tant that the dog KX should have its deseribed
engagement with the tooth of the nwimber-

wheel to stop it fromoverrotation and should

enter promptly between the teeth of the
wheel for that purpose.
that the spring IX’ exerts very light pressure
upon the dog, indecd barely sufficient to sus-
tain 1ts weight at the time when the operator
commences to rotate the wheel, so that such
rotation easily throws the dogout of engage-
ment, and that at the instant when the dog
should be thrown back into engagement the
pressure of the springis greatest, and is there-

fore most certain either to corrcet deficient
‘rotation by the engagement of its oblique

edge 't with the tooth in advanece of it or to
prevent over rotation by the engagement of
its face /1'% with the tooth behind it.

I have described thus far the portion of the
action of the carrying mechanism during
which it performs its work. Itremains to be
noticed that when the wrist-pin ¢ has passed
the highest pointand the pitman-link ¢’ begins

to deseend, 1f the machine is in the position

illustrated, the lever IT" and the dog J will de-
by gravity, unless the action of the

It will thus appear
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sprine L? causes the lever-arm L. to uphold |
2 4

for a time the lever II”; but in order to pre-
vent this the cam G*is so shaped that it forces
downward the said leverfast enough to keep
its stud I’ out of the way of the lever I1” while
it is descending by gravity. Theaction, there-
fore, is in this respect unaffected by the cam
G?; butif for any reason the parts should fail
to descend, then when the upper end of the
slot ¢'° reaches the stud /', the engagement
of the pitman-link with the lever 11" thereby
becoming positive, said lever will be forced
downward and will carry downward with 1t
the dog J. In the downward motion of the
dog J, whether it is due to gravity or to the
positive actuation of the pitman-link ¢’, its
tooth which by its upper edge feeds the
wheel when it 18 moved upward now rests on
the tooth behind it as it desecends and slides
off of it rearward in order to pass it in its
descending motion. This rearward motion is
permitted by reason of the slot J” at which
the pivotal connection of the dog and lever
1’7 is made. It will be noticed that in the up-
ward or feeding movement of this dog, after
it comes in contact with the tooth which 1t 1s
to engage and by which it is to feed the num-
ber-wheel, its upper end must move rearward,

following the curvature of the wheel. The.

slot' J’ is designed to be formed in such direc-
tion that it will compel this rearward motion
as the dog is lifted; but if the slot should not
be sufficiently accurate or should not be
closely enough fitted to the guiding rod or
shaft the same result will be acecomplished
by the number-wheel itself, which, asit is re-
volved by the pressure of the dog, will carry
rearward the end of the dog, which will slide
at its pivotal connection with the lever I1” in
the same manner as when descending.

For the purpose of readily setting all the
number-wheels at 0 at the commencement of
any computation I provide the setting-bar M,
which is a horizontal bar extending across the
machine above the number-wheels, supported
on two lever-arms M’ M’; which extend down,
one at each end, outside the frame-brackets
B B and are pivoted on the protruding ends
of the shaft C, said shaft entering a slot m,
formed in the arm M’, so that the arms and
the bar M may have a vertical motion on the
shaft, as well as a rocking motion about it. A
spring M? secured and stopped on the bracket
B, extends under the lower ends of each of
the arms M’ and reacts upward against 1it,
tending thereby to uphold said arms and the
bar M. TUpon each of the brackets B there is
provided a stud m’ below the shaft-bearing,
and the lower ends of the lever-arms M’ are
sectorally expanded at MY, said sectoral ex-
pansion having a cuarved slot m? which re-
ceives the stud m/, and has at the rear end

the recess or noteh m?, having the same direc-

tion and the same longitudinal extent as the
slot m. "To the face of the bar M there is piv-
oted the lip M2 free to swing forward at 1its
lower edge, but stopped by the bar against

497,567

swinging backward. On the number-wheels
cach tooth which stands next below the zero
ficure thereon—that is to say, between 9 and
0—is elongated for about half of its width,
forming the supplemental tooth ", projecting
beyond the cylinder, which would be described
by the other teeth in their rotation. When
the lever-arms M’ are at their highest posi-
tion, as upheld by the springs M? the stud m/
and the shaft C being at the bottom of their
respective slots in said lever-arms, the lip M?
is above the points of the extended or sup-
plementalteeth d!. Whenthebarisdepressed,
the lever-arms M’ forcing downward the
spring M* until the upper end of the slot m

comes in contact with the shaft, the lip M?on

the bar M is barely high enough to clear the
points of the teeth d, and is therefore in po-
sition such that when the bar M 1s rocked for-
ward the lip will collide with the projecting
teeth % Tt will be evident that each of the
number-wheels will at all times have one such
tooth standing between the bars & and E,
andwhen the bar M isswept forward, the arms
M’ rocking upon the shaft, the lip M® on said
barwill gather up all of these projecting teeth
againgt itsell and sweep them forward to the
limit of its play—that is, tothe stop-bar I&'—
and that when it is arrested by said bar and

the zero teeth—that is, the teeth having the

projecting teeth—are thus brought in line
with that bar the figure 0 will show on allthe
wheels through the apertures f just above that
bar. If before this movement is performed
any one of the wheels has a zero exposed
through the aperture f, 1t is evident that the
tooth ' corresponding to that particular zero
would not Dbe engaged by the lip M°® on
the bar M except at the limit of 1ts mo-
tion, and would not then be actuated by 1it;
but if it should happen that the preceding
number-wheel stood in such position that
the motion which it would receive from the
bar, as described, would cause its carrying
mechanism to actuate the next wheel, which
already stands at 0, such wheel would be
moved one tooth while the setting-bar was
making its sweep, and would therefore regis-
ter 1 instead of 0 when the motion of the
setting-bar was completed, unless some other
means were provided for actuating such
wheel, the engagement of the lip of the set-
ting-bar with the tooth corresponding to the
exposed zero of such wheel. This difficulty
I have overcome by separating the bars I and
E’ a distance of eleven spaces of the numbet-
wheels, so that the setting-bar in its setting
movement moves over eleven spaces. If, now,
any wheel register zero, when the setting IS
commenced another zero, will be exposed ad-
jacent to the bar K, and there will be, there-
fore, one of the teeth ' standing just in front
of that zero, and the setting-barlip will there-
fore engage behind this tooth when 1t 1s de-
pressed, and such wheel will therefore be the
first to receive the actuation of the selting-
bar, and the movement which, but for this
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feature of construction, would be given itby |

the carrying mechanism is performed by the
setting-bar before the carrying mechanism
hag opportunity to act, and when that mech-
anism doesact it canonly tend to produce pre-
cisely the same movement of the wheel
which the setting-bar is already producing,
and therefore cannot carry the wheel far-
ther than it would be carried by said bar.
Every tooth d!'® engaged by its lip M?® during
its said movement remains In engagement
with it, and the zeros which stand nextabove
those teeth will all be exposed through the
apertures 7.

The purpose served by the scctoral termi-
nation MY and the slot m° m? therein is that
the setting-bar cannot by any accidenf be
rocked forward without being depressed the
full distance necessary to malke its lip M?en-
oage the teeth d'% and that having performed
its setting movement 1t must of necessity re-
tuarn the entire distance to its place of rest
before it can rise to its initial position high

enough so that the lip M?® is above the path

of the teeth ' '

I claim—

1. In combination with the peripherally
toothed and numbered wheels journaled side
by side, each having teeth and numbers to
the number of some multiple of ten, the ten-
toothed wheels meshing with the peripheral
teeth of said number-wheels, respectively,
the slotted pitman-link actunated by said ten-
toothed wheels, and a lever pivoted to the
frame and actuating the carrying-dog, said

~lever connected to sald slotted pitmanin said

slot, whereby the pitman actuates the lever,
and thereby the dog, only near the limits of
the motion which it receives from the ten-
toothed wheels, substantially as set forth.

2. In combination with the peripherally
toothed and numbered wheels constructed
and journaled substantially as described, the
ten-toothed carrying-wheels meshing with the
numbered wheels, respectively, the pitman-
links pivoted to the ten-toothed wheels, re-
spectively, and reciprocated thereby, levers
pivoted on the frame and actuated by said
pitman-links, and the carrying-dogs pivoted

to said levers and having each a toocth which

engages the next numbered wheel, and hav-
ing an extension on the opposite side of 1ts
pivot from the tooth, and a guide on the
frame for said extension, whereby the path of
motion of the tooth is controlled, substan-
tially as set forth. o

3. In combination with the peripherally
toothed and numbered wheels, ten-toothed
wheels meshing with said number-wheels, re-
spectively, and the mechanism by which said
ten-toothed wheels actuate the carrying-dogs,
respectively, levers actuated by the ten-
toothed wheels, respectively, once in cach
complete rotation of said wheels, and springs
reacting against said levers and resisting the
movement communicated thereto by the
wheels, said levers operating upon the carry-

ing-dog-actuating mechanism and being re-
leased from actuation of the wheels once 1in
cach revolution of the latter, whereby at
the instant of such release said levers arve
moved by the reaction of the springs to com-
munieate power to the carrying-dog-actuating
mechanism, substantially as set forth.

4, In an adding-machine, in combination
with the peripherally toothed and numbered
wheels having teeth and numbers tothe num-
ber of some multiple of ten,ten-toothed wheels
which mesh with the peripheral teeth of the
numbered wheels, respeetively, and carrying
mechanism actuated by said ten -toothed
wheels, each of said wheelshaving a cam rigid
with it, a series of levers actuated by said

cams, respectively, and a series of springsre-

sisting the movement of the levers under such
actuation, said levers beingreleased from the
cams once in each revolution of the wheels
and at that instant engaging the carrying
mechanism, whereby the vreaction of the
springs causes said levers to actuate said car-
rying mechanism, substantially as sot forth.

5. In combination with the peripherally-
toothed wheels, the carrying-dogs J and the
locking-dogs K, each of the dogs having the
tooth which engages the number-wheel pro-
vided with the face i*%, adapted to cngage
the teeth of said wheel, the guideon the frame
which controls the movement of each of the
dogs J causing it to move toward the dog Ik
in the movement by which it operates the
wheel, and the spring reacting against the
dog I and compressed by the dog J in said
movement of the latter, whereby the tension
of said spring is made greatest at the instant
that the carrying movementis completed and
the dog K broughtintoengagement with the
number-wheel, substantially as and for the
purpose seb forth.

6. In combination with the number-wheel
peripherally toothed, the dog I, adapted to
engage it to prevent its reverse rotation, the
tooth of said dog which thus engages the wheel
having a face k', sloping obliquely with re-
spect to the movement of said dog about its
pivot toward the wheel and with respect to
the tooth of thewheel which it stops, whereby
the dog, entering behind the tfooth which it
stops, tends by the engagementof said oblique
face &' with said tooth to (301111')1@1[@ the rota-
tion of the wheel one tooth-space 1f the same
is not fully completed by the other mechan-
ism, substantially as set forth.

7. In . an adding-machine, in combination
with the mumber-wheels peripherally pro-
vided with teeth to the number of somemul-
tiple of ten, the ten-toothed carrying-wheels,
the cams G* thereorn, the lever I, pivoted on
the frame and havingone end engaged by the
cam, the carrying mechanism operated by the

ten-toothed wheels, having a lever in position
to be engaged by the lever II, and a spring
which reacts against said lever I to resist the
actuation of the cam and tending to return the
| lever to its initial position on the cam once in
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each rotation of the latter, whereby at that |
point the spring tends to actuate the carry-

ing mechanism, substantially as set forth.

5. In an adding-machine, in combination
with peripherally toothed and mnumbered
wheels located sidebyside, each having teeth

to the number of some multiple of ten, each

tenth tooth having a projection beyond the
remaincder, the setting-bar having the rock-
arms MY pivoted. to the axis of the wheels
and adapted to rock through eleven numeral-
spacesthereabout,saidrock-armsbeingslotted
at their pivots, and the setting-bar being
adapted to engagethe projection on thetenth
tooth when it is in one position allowed by
sald slots, but being out of engagement with
sald projections when it is at the other posi-

tion, substantially as set forth.

9. In combination with the number-wheels
having peripheral teeth the number of some
multiple of ten and each tenth tooth provided
with a projection, the setting-bar having the
rock-arms M/, pivoted at the axis of the wheels
and having the slot m, by which they are
journaled on upper pivots, and the spring M2,
tending to uphold said rock-arms and bar out
of the path of rotation of the projections of
the tenth teeth of the number-wheels, sub-
stantially as set forth.
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10. In combination with the number-wheels
having peripheral teeth to the number of
some multiple of ten, each tenth tooth being
provided with a projection, the setting-bar
having the rock-arms M’, each of said rock-
arms having a slot m, by which it is jour-
naled on its pivot, and having also the slot
m* m5 having the same direction and extent
as the slot-m, and having the part m?®in an
arc about the upper end of the slot 1, the
stud m/, fixed with respect to the pivot of
the rock-arms and engaging the slot m? mA,
and removed from said pivot a distance equal
to the distance from the upperend of the slot
m to the upper end of theslot m® and springs
M=, tending to hold said rock-arms up to the
limit allowed by their slots, respectively, the
setting-bar being at that position out of the
path of the projections of the tenth teeth,
substantially as and for the purpose set forth.

In testimony whereof I have set my hand,
in the presence of two witnesses, at Chicago,
Ilinois, thisSth day of April, 1889.

W. A, GUZEMAN.

W .it-nhe, S8ES:
CIIAS. S. BURTroN,
JEAN ELLIOTT.
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